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OBJECT OF THE INVENTION 

As is expressed in the title of this specification, 
the present invention consists of an information trans- 
mission system whose purpose is to supervise and 
demonstrate the state of a plurality of loads connected 
to an electric line; such as for example loads of public 
lighting lines, machines, sensors, etc. 

Therefore, the system of the invention is gener- 
ally applicable for the supervision of the state of any 
number of remote devices by means of two wires, tak- 
ing advantage the existing feed wires of the remote 
devices to transmit information among the different 
units for the purpose of knowing the state of each one 
of the loads to be supervised. 

In this way an information exchange system is 
provided without the need to install an auxiliary infor- 
mation network. 


BACKGROUND OF THE INVENTION 

Conventtonally infomiation transmission systems 
are known in which the information is transmitted 
through the feed line itself of the remote devices to be 
controlled; these conventional systems being the fol- 
lowing: 

1 .- Carrier current transmission systems, in which 
the transmission is done by means of an altemating 
periodic wave as informatton support Upon a basic or 
carrier wave, a series of nrwdulated frequency or anrv 
plitude current pulses which duly filtered is gathered 
in a receiver is emitted. 

This system is used in high and average voltage 
networics, such as energy distributton lines, electrified 
railway tracks, etc. 

This system needs to transmit at a frequency of 
several hundred Hertzs to obtain a clear and 
radtoeleclric interference line free transmission. 

This involves installatton of expensive and dif- 
ficult adjustment equipment to obtain good communi- 
catton. aside from needing huge equipment which is 
not easy to install in any place. 

2.- Current loop transmission systems by means 
of which the infomiation is transmitted in a different 
way. generating an intensity by an emitting element, 
intensity which runs all the series-connected receiv- 
ers. 

In this system there is a limitation regarding the 
transmission distance and the number of units placed 
on the network, given that each element causes a 
voltage drop. Besides if an elementfails the communi- 
cation to the entire networic drops, therefore, it is not 
possible to detect where the failure is located. 

This system needs two pairs of cables to effect a 
complete communication, one to emit and the other to 
receive. 

Besides, the communication wiring is dedicated 
exclusively to transmission and the loads to be con- 


trolled cannot be fed through it. 

3.- Modem transmission system, which consists 
of codifying the information in the fonm of variation of 
a feature of an alternating wave, frequency, ampli- 

5 tude, phase, etc. 

This system also needs to include a wiring dedi- 
cated to communication, different from the load feed 
controlled. 

Besides all the above cited systems have the 
10 inconvenience of needing an outer feed source that 
supplies the equipment with enough energy to trans- 
mit. On the other hand, the cited systems are con- 
ceived to transmit a large amount of information 
therefore they use relatively complicated communi- 
15 cation protocols and a line dedicated to communi- 
cation, just as it has been indicated. 

DESCRIPTION OF THE INVENTION 

20 In order to solve the above cited inconveniences, 
the invention consists of an infonmation transmission 
system that supervises and demonstrates the state of 
a plurality of loads connected to the line; and has a 
central operating control unit of the system which is 
25 connected to a plurality of sector control units, which 
in tum. each one of which is connected, through the 
load feed electric line to a plurality of load control 
units, each one of which is connected to one of the 
loads to be supervised; detecting and storing the 
30 possible load operating failures, failures whteh are 
transmitted through the electric feed line itself to the 
corresponding sector control unit and from the latter 
to the central control unit 

The central control unit is connected to a synoptic 
35 board representative of the loads connected to the 
electric networic, for the purpose of showing on the 
same the operating state of each one of the cited 
loads. 

The load control unit has a voltage nrwnitoring cir- 
40 cuit and another intensity rwnitoring circuit which are 
connected to a failure condition memorizing cell, in 
which the results of the monitoring of the circuits con- 
nected to it are stored. 

The load control unit has some microswitches in 
45 which the binary number that has been given to the 
unit is stored, and therefore the load assigned to it 

Besides, the load control unit has a line pulse 
detector circuit which in tum is connected to a des- 
cending meter, which is connected to the micros- 
50 witches, in such a way that the load control unit 
detects in function to to the codification assigned to it 
when it is questioned. 

Besides, the descending meter is connected to 
an overvoltage generating circuit by means of which 
55 the response signal is generated when the unit has 
been questioned. 

The sector control unit has a microprocessor to 
control and operate the unit itself, which te connected 
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to a driver circuit which in turn is connected to a pulse 
emitting circuit as of which question pulse are gener- 
ated of the different load control units, all controlled by 
the microprocessor, the driver circuit communicating 
the state of each one of the variables to the microp- 
rocessor, which effects the processing of information 
received about the state of each one of the loads con- 
nected to the network and of the feed network itself, 
as well as of the protection and operation elements 
installed in the sector control unit 

On the other hand, the microprocessor is capable 
of being connected to a keyboard and to a display for 
communication with the operator-user. Likewise, the 
microprocessor is capable of being connected to an 
intelligent temiinal for the tasks of supervision, main- 
tenance and modification of programs by the techni- 
cians responsable for the installation. 

The connection of the control unit of the sector is 
done from the microprocessor through a nrtodulator- 
demodulator by means of which the transmission of 
informatton processed about the supervised loads is 
done. 

It should be pointed out that the connection of the 
sector control unit with the central control unit is cap- 
able of being done by radio. 

The central control unit has a communications 
unit by means of which the connection to the different 
sector control units Is done. Besides, the central con- 
trol unit has a management and storage of data 
regarding the entire controlled system computer, as 
well as the programs of maintenance and economic 
exploitatfon of the controlled units network, obtaining 
operating statistics of each one. 

The central control unit also has an alarm and 
report printer for the written recording of data. 

The connection of the sector control units to the 
different load control units is capable of being done 
through a persistent control line in the public lighting 
installations, line which reduces the consumption of 
the lighting at midnight. 

In this last case as well as in the one in whteh the 
connectton is done through the elecbic line, the data 
transfer is done when the lighting goes out, this is 
when there would be access, instant in which the line 
is not occupied whereby it is the right moment to 
establish the passing of infomiation of the state of 
each one of the loads, in this case lamps that consti- 
tute the lighting network- 
Therefore, by means of the invention there Is no 
need for the use of dedicated outer feed, since it is fed 
through the power or control line itself, line in which 
afterwards the corresponding information is transmit- 
ted. 

This feature prevents the production of elec- 
tromagnetic interferences in nearby circuits, given 
that the infomfiation is transmitted when the power cir- 
cuit has opened, situation which is detected by means 
of the above cited circuits. 


By means of the invention the use of specific wir- 
ing for the installation tfiereof is avoided, upon using 
the feed or control line, which notably reduces the 
cost of the system. 
5 On the grounds of tiie described structure, it is 

obvious that by means of the invention there is a sav- 
ings in maintenance costs, along with a noteworthy 
improvement of tiie service quality, upon being able 
to effect repairs rapidly and precisely. 
10 Hereinafter in order to provide a better under- 
standing of this specification, forming an integral part 
of the same, a series of figures is attached in which 
witti an illustrative and non-restrictive manner the 
object of the invention has been represented. 

15 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 .- It shows a block diagram of the system 
object of the invention. 
20 Figure 2.- It shows a block diagram of the con- 
stitution of ttie sector control units, unit which forms 
part of ttie system of tiie invention. 

Figure 3.- It shows a schematic diagram of the 
load control unit, the loads in tti'is case being public 
25 lighting lamps. A plurality of load control units are con- 
nected to a sector control unit like the one shown in 
the above figure. 

Figure 5.- It shows a schematic diagram of the 
connection of the sector control unit by means of the 
30 electric line to ttie load control unit. 

Figure 6.- It shows a schematic diagram of the 
connection of the sector contiX)l unit to ttie load control 
unit through ttie control line, line used in public lighting 
networks to reduce the consumption of loads at mid- 
35 night 

DESCRIPTION OF ONE OR SEVERAL 
EMBODIMENTS OF THE INVENTION 


40 Hereinafter a description is made of the invention 
based on ttie above cited figures. 

Theexample of preferred embodiment consists of 
the use of ttie invention to supervise the state of a 
public lighting network. 

45 The invention has a central operating control unit 
of ttie system, which is connected to a plurality of sec- 
tor control units (2), which in tum, each one of them 
is connected ttirough the electric feed line (9) of the 
load to a plurality of load control units (3). each one 

50 of which is connected to one of the loads to be super- 
vised. In the example of embodiment the loads corre- 
spond to lamps. 

The central control unit (1 ) is optionally applicable 
in a load state infomiation system. Inclusion thereof 

55 corresponds to the specific need of the use, and to the 
degree of control that is to be obtained. 

The central control unit (1 ) has a communications 
unit (7) by means of which the connection to ttie dif- 
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ferent sector control units (2) is done. 

The communications unit (7) is connected to a 
management and storage of data regarding the entire 
controlled system computer, as well as programs of 
maintenance and economic exploitation of the con- 
trolled units networ1(. 

The computer (6) is connected to an alarm and 
report printer (5) for the written recording of the data 
obtained from the system. 

The computer (6) is capable of being connected 
through the communicatoins unit (7) to a synoptic 
board which represents the installation on the whole, 
in other words, the different lamps that constitute the 
public lighting to be supervised, all in order to indicate 
on said board the state of each one of the lamps (4.) 

The state of the cited lamps (4) is stored, just as 
will be explained further on in the load control unit (3) 
until it is questioned by the corresponding sector con- 
trol unit (2). all by indication of the central control unit 
(1 .) This questioning is done when the electric line (9) 
is open, in other words, when the lamps are turned off. 

Hereinafter an explanation is made of the con- 
stitution and operation of the sector control unit (2) 
whose block diagram has been represented in figure 
2. 

Hence, the sector control unit (2) has a microp- 
rocessor (6) which IS connected to a driver circuit (17) 
which in turn is connected to a general contactor (1 0), 
to a feed circuit (1 1) and to a relay control circuit (12) 
all in order to monitor the presence of alternating cur- 
rent in the line and to communicate the failures detec- 
ted in the operation and protection elements: 
contactors, fuses, magnetothermal elements, etc. 

The driver circuit (17) is connected to a pulse 
emitting circuit (1 9) which in turn is connected to a net- 
work discharge circuit (18). in such a way that upon 
detecting the absence of alternating voltage in the line 
emitting the order to discharge the network through 
the cited circuit (18.) If it detects the discharge of the 
condensers included in the public lighting network, 
condensers that would have remained loaded in the 
moment of the cut-off of the feed, in said instant the 
driver circuit (17) orders the emitting of questioning 
pulses to the network through the circuit (19.) 

Besides, the drvier circuit (17) ensures the oper- 
ations and interlockings of the line control elements to 
avoid dangerous situations for the components or 
three-phase lines. 

The driver circuit (17) communicates the state of 
each one of the variables to the mferoprocessor (16). 
at the same time that It executes the orders coming 
from the microprocessor (16) or from some outer ele- 
ment, for the control of the opening and closing of the 
general contactor (10) of the monitored circuit 

As it has been shown above, the pulse emitting 
circuit (19) is responsible for generating the pulse 
train that sends the question to each one of the loads 
(4) connected through the toad control units (3). the 


latter answering, just as it will be explained further on 
for the purpose of reporting the state of the cited load 
(4.) 

The network discharge circuit (18) effects the 
5 compensation of the load stored in the condensers 
included in the network, since the loads (4) can be 
made up of motors, loud speakers, electronic 
apparatus, home appliances, etc., alttiough in the 
example of embodiment the load consists of public 
10 lighting lamps. . 

By means of the relay control circuit (1 2) the inter- 
locking of the different operations ordered by the 
driver circuit (17) is effected, at the same time that it 
carries out the functions of the relay coil voltage cou- 
15 pling circuit to the wtk voltage of ttie driver circuit 
(17.) 

The microprocessor (16) is connected, also, to a 
feed circuit (13) by means of which the operating vol- 
tages of the microprocessor (16) are generated to a 
20 display (14) and to a keyboard (15) to establish direct 
communication with the operator-user. 

The response of the state of the load (4) gener- 
ated by the load control unit (3) is processed by the 
microprocessor (16) at the same time that it proces- 
25 ses the Information regarding the operation and pro- 
tection elemente installed in the sector control unit 
itself (2.) 

The microprocessor (1 6) is capabte of being con- 
nected to a way RS232 in order to effect the conneo- 
30 Hon to a peripheral in which the printed recording of 
the formations processed about the supervised lines 

is effected. «e\ 

On the other hand, the microprocessor (16) by 
way RS232 establishes communication witti an intel- 
35 ligent terminal for the tasks of supervision, mainte- 
nance and modification of programs by the 
technicians responsibte for the installation. 

The microprocessor (16) includes the suitable 
memories to effect the storage of different automatic 
40 opening and closing control programs of the control- 
led networi^s by schedules, dates, conditioning fac- 
tors, etc. 

It should be pointed out that ttie microprocessor 
(16) establishes communication by modulator-demo- 
45 dulator (21) with the control unit (1) for the transmis- 
sion of information processed about the monitored 
networic and carrying out of orders coming from the 
central post Said modulator-demodulator (21) is con- 
nected to the modulator-demodulator (7) of the central 
50 control unit (1) to effect the exchange of said infbr- 

matlon. . 

The sector control unit (2) has line monitoring cir- 
cuits (20) which are connected to the microprocessor 
(16) and to the electric line (9). in such a way that by 
55 means of said line monitoring circuit (20) the connec- 
tion of each one of the load control unite is done by 
means of the electric feed networic (9) of the load (4), 
in such a way ttiat it detecte ttie presence of voltage 
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in each three-phase line between phase and neutral 
to determine failure or not of the protection fuses 
included in the different public lighting lines, at the 
same time that it detects the arival of pulses coming 
from the load control units (3) of each load installed in 
the network. 

Besides the line monitoring circuits (20) inform 
the microprocessor (16) of the Incidences that take 
place in each moment. 

The elements that make up the line monitoring cir- 
cuits (20) basically consist of voltage and intensity 
detectors. 

Hereinafter the constitution and operation of the 
load control units (3) is described, whose block diag- 
ram has been represented in figure 3. 

Hence, the electric feed line (9) is connected to a 
feed source (23) which in turn is connected to an 
energy reserve circuit (24) so that by means of the 
feed source (23) energy is supplied to the unit while 
there is voltage in the network (9) so that the entrusted 
functtons of monitoring and supervising the load are 
carried out. 

On Its part the energy reserve circuit stores 
enough energy so that when the network feed is dis- 
connected the load control unit (3) can communicate 
with the sector control unit (2.) 

The electric energy line (9) is connected to a volt- 
age monitoring circuit (31) and to an intensity monitor- 
ing circuit (34), said connection not being represented 
in the figure because said connection has been rep- 
resented in figures 4 and 5. As of said circuits (31 ) and 
(32) the connection to the load or lamp (4) is done. 

The voltage monitoring circuit examines the pre- 
sence of alternating voltage in the networi^ (9), this 
being the circuit that determines whether the feed to 
the networic is 220 volts, is connected or not, and 
inhibits the operation of the rest of the communication 
circuits of the sector control unit (2.) 

The intensity monitoring circuit is similar to the 
above one with the difference that its function is to 
monitor the consumption of the load (4) connected in 
the period of connectian to the networic (9.) 

The voltage monitoring (31) and intensity moni- 
toring (32) circuits are connected to a failure condition 
memorizing cell (30) that stores the result of the moni- 
toring of circuits (31) and (32), in such a way that if 
there is an intensity failure in the presence of voltage 
it emits an order of disconnected load at the right 
moment. 

The failure condition menrwring cell (30) is con- 
nected to a logical control circuit of the voltage moni- 
toring circuit (31) at the same time it is connected to 
a descending meter (27) to effect the control of the 
same in tenns of the signal obtained from the voltage 
monitoring circuit (31) and from the intensity monitor- 
ing circuit (32.) 

The descending meter (27) is connected to some 
microswitches (28) and to a pulse detector circuit (25) 


which in turn is connected to the electric feed line (9) 
in such a way that by means of the pulse detector cir- 
cuit (25), consisting of several filters, certain pulses 
are allowed to pass in the networt^ which mean that 
5 the network is being questioned and transmitting 
infonnation, pulses which pass to the descending 
meter which controls the number of pulses sent by the 
sector control unit (2) in such a way that if they coin- 
cide with the number of the unit itself included in the 
10 microswitches (28) it causes an order of generation of 
response pulses that is sent to an overcurrent 
generating circuit (26) by means of which the res- 
ponse of the state of the lamps (4) is generated. 
As it has been indicated above, the communi- 
15 cation between the sector control unit (2) and the load 
control unit (3) is done when the public lighting has 
been disconnected, in other words, when there is no 
feed in the networi^ instant as of which the above 
cited codified pulses are sent, knowing the load con- 
20 trol unit (3) as of the voltage monitoring circuit (31) 
when the electric lighting has gone off. and therefore 
of the lamp (4) assigned to it 

The connection of the load control unit (3) to the 
lamp (4) is done just as it has been represented in fig- 

25 ures 4 and 5. 

Thus, in figure 4 the connection by means of the 
electric feed line of the cited lamp is represented, 
while figure 5 shows the connection through the con- 
trol line (22), line which is known to be included in 
30 some electric line networtcs for the purpose of reduc^ 
ing the flow at midnight for which purpose the lamp 
(4) is connected to the control line through a flow 
reduction circuit (33) upon which the signal sent 
through the control line (22) acts. 
35 As it has been indicated above, the descending 
meter (27) is connected to an overcurrent generating 
circuit (26) device which acts when it receives the 
order from the descending meter (27), emitting a sig- 
nal that indicates that the load has not been connec- 
40 ted during the feed period. This signal is picked up by 
the line monitoring circuits (20) placed in the sector 
control unit (2). just as it has been indicated above. 

In the event that the control line (22) is used to 
effect the transmission of information of the sector 
45 control unit (2) to the load control unit (3), more rapid 
communication is obtained than in the event that the 
electric feed line itself (9) is used, since in the last 
case the power factor correction condensers of the 
lamps (4) remain pemnanently connected, which 
50 causes relatively high time constants to the voltage 
level changes, therefore, the transmissions must be 
slower. 

As it has already been shown, the infonnation 
sent to the sector control unit (2) can be processed 
55 directly by it itself indicating the particularities of each 
one of the loads (4). and at the same time emitting 
said information to the central control unit (1) which 
shows the situation of each one of the lamps that 
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make up the lighting network through the synoptic 
board (8) explained above. 

On the basis of the description made, the inven- 
tion provides a savings in maintenance costs, along 
with a noteworthy improvement in the quality of ser- 
vice, upon being able to effect repairs rapidly and pre- 
C IS el y 

Besides, by means of the invention preventive 
maintenance becomes possible, since It improves the 
knowledge of the state of the network upon obtaining 
statistics of breakdowns of lamps, failures in sector 
control boards, consumption control, average useful 
life statistics on components duration, etc. 

Another important feature of the invention is that 
it enables the possibility of implanting automatized 
and centralized management of lighting up and going 
out of lighting sectors, as well as checking electnc 
energy bills billed by the electric energy distribution 
company. 


Claims 


1.. Information transmission system of the state 
of loads connected to an electric line, whose purpose 
is to supervise and demonstrate the state of a plurality 
of loads (4) connected to an electric line, such as for 
example, public lighting line lamps, electronic 
apparatus and the like; for which it is essentially 
characterized because it has a central operating con- 
trol unit (1) of the system that is connected to a 
plurality of sector control units (2) which in turn each 
one of which is connected, through the electric feed 
line (9) of the load (4) to a plurality of load control units 

(3) . each one of which is connected to one of the loads 

(4) to be supervised, detecting and storing the poss- 
ible load operating failures; failures that are transmit- 
ted through the electric feed line itself (9) to the 
corresponding sector control unit (2), where there is 
no feed, and from the latter to the central control unit 
(1)- with the particularity that the central control unit 

(1) is capable of being connected to a synoptic board 
(8) representative of the loads (4) connected to the 
electric feed line (9), to demonstrate the operating 
state of each one of the loads (4.) 

2.- Information transmission system of the state 
of loads connected to an electric line, according to 
claim 1 , characterized because the sector control unit 

(2) is capable of being connected to the load control 
units (3) through the control line (22) existing in some 
public lighting installations to reduce the consumption 
at midnight; transmitting all the infbmiation among 
them by the cited control line (22.) 

3.. Information transmission system of the state 
of loads connected to an electric line, according to 
claim 1 , characterized because the sector control unit 
(2) has a microprocessor (16) that is connected to a 
driver circuit (17), which is connected to a pulse emit- 


ting circuit (1 9) which in turn is connected to line moni- 
toring circuits (20) by means of which the connection 
to the load control unit (3) is done through the electric 
feed line (9); said line monitoring circuits (20) being 

5 connected to the microprocessor (16); all in order to 
generate a questioning pulse train of each one of the 
loads (4), and to receive the information coming from 
said loads (4). processing said information in the 
microprocessor (16); as well as to detect the presence 

to of altemating current in the line and communicate the 
failures detected in the protection and operation ele- 
ments. 

4.. Information transmission system of the state 
of loads connected to an electric line, according to 

15 claim 3. characterized because the microprocessor 
(16) is connected to a modulator-demodulator circuit 
(21) by means of which the connectton to the central 
control unit (1) is done through a modulator-demodu- 
lator circuit (7) included in the unit itself (1); it being 

20 provided thatthe connectton to the sectorcontrd unit 
(2) with the central control unit (1) is capable of being 

done by radto. 

5.. Information transmission system of the state 
of loads connected to an electricline. according to the 
25 above claims, characterized because the load confrol 
unit (3) has a voltage monitoring circuit (31) and a 
monitoring circuit (32) by means of which the con nec- 
tion to the electric feed line (9) and to the load itself 
(4) is done, both cirojits being connected to a failure 
30 condition memorizing cell (30) which in turn is connec- 
ted to a logical control circuit (29); in order to detect 
the presence of altemating voltage in the electric feed 
line (9) and the intensity consumption, generating a 
signal indicating failure in the load and absence of . 
35 voltage in the electric feed line (9); it being provided 
that the load control unit (3) also has. a pulse detector 
meter (27) that in turn is connected to the logteal con- 
trol circuit (29) and to some microswitches (28) fas- 
tening the code assigned to the unit; all in order to 
40 detect when the load control unit (3) is being ques- 
tioned from the sector control unit (2); and with the 
particularity that the descending meter circuit is con- 
nected to an overcurrent generating circuit (26) which 
is connected to the electric feed line (9) in order to 
45 generate a signal indicating the state of the load (4) 
connected to the load control unit itself (3.) 
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